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In the title compound, CiiHgClN304, the dihedral angle 
between benzene and isoxazole rings is 9.92 (1) °. The nitro 
group is almost coplanar with the benzene ring with an O — 
N— C— C torsion angle of 8.4 (3)°. The molecular conforma- 
tion is stabilized by an intramolecular N— H- ■ O hydrogen 
bond, closing a six-membered ring. 

Related literature 

For applications of leflunomide [systematic name: S-methyl-N- 
[4-(trifluoromethyl) phenyl] -isoxazole -4-carboxamide] in the 
treatment of rheumatoid arthritis, see: Shaw et al. (2011); 
Schattenkirchner (2000). The title compound was synthesized 
as an immunomodulating leflunomide analog; for another 
rmmunomodulating leflunomide analog, see: Huang et al. 
(2003). 



OoN 




Monoclinic, Pl^jc 
a = 5.3870 (11) A 
b = 23.537 (5) A 
c = 9.4600 (19) A 
P = 99.86 (3)° 
V = 1181.8 (4) A-' 

Data collection 

Enraf-Nonius CAD-4 

diffractometer 
Absorption correction: if/ scan 

(Nortli et at, 1968) 

= 0.905, r„„ = 0.967 
4645 measured reflections 

Refinement 

R[F^ > 2a(F^)] = 0.042 

wR(F^) = 0.143 

5 = 1.02 

2121 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
II = 0.34 mm"' 
r = 293 K 

0.30 X 0.20 X 0.10 mm 



2121 independent reflections 
1558 reflections with / > 2a(I) 
RiM = 0.044 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



174 parameters 

H-atom parameters constrained 
Apmax = 0.18 e A"' 
Ap„i„ = -0.22 e A"^ 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


N2-H2B-02 


0.86 


1.94 


2.629 (3) 


136 



Experimental 

Crystal data 
CiiHgClNjOj 



Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

The work was supported by the Center of Testing and 
Analysis, Nanjing University. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: LD2035). 
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Comment 

Leflunomide is one of the most effective isoxazole-containing disease-modifying drugs for treating rheumatoid 
arthritis(Shaw et al, 2011; Schattenkirchner, 2000). Many leflunomide analogs have been synthesized and exhibit potent 
immunomodulating effect (Huang, etal, 2003). The title compound, 5-methyl-A'-(4-chloro-2-nitrophenyl)isoxazole-4-car- 
boxamide (I), was synthesized as a novel and potent immunomodulating leflunomide analog. We report herein its crystal 
structure. The molecular structure of the title compound is shown in Fig. 1. The nitro group is approximately coplanar with 
the benzene ring, as indicated by the torsion angle 01 — Nl — C5 — C4 of 8.4 (3)°. The amide group is also coplanar with the 
benzene and isoxazole rings [torsion angles N2 — C7 — C8 — C9 and C7 — ^N2 — C6 — CI are -8.9 (4) and -3.1 (4)°], respect- 
ively. The molecular conformation is stabilized by an intra-molecular N — H-- 0 hydrogen bond (Table 1). In the crystal, 
infinite zigzag chain are formed via short inter-molecular Cl - 0 contacts of 3.089 (3) A. 



A solution of 0.05 mol of 5-methylisoxazole-4-carboxylic acid chloride (7.3 g) in 20 ml of acetonitrile was added dropwise, 
while stirring, to 0.1 mol of 4-chloro-2-nitroaniline (17.2 g), dissolved in 150 ml of acetonitrile, at room temperature. After 
stirring for 40 more minutes, the precipitated 4-chloro-2-nitroaniline hydrochloride was filtered off and washed with 100 
ml portions of acetonitrile, and the combined filtrates were concentrated under reduced pressure. 9.6 g (65% of theory) of 
yellow crytalline 5-methyl-A'-(4-Chloro-2-nitrophenyl)isoxazole-4-carboxamide were thus obtained. Crystals of (I) suitable 
for X-ray diffraction were obtained by slow evaporation of toluene solution. 



Carbon- and nitrogen-bound H atoms were placed in calculated positions and were treated as riding on the parent C or N 
atoms with C— H = 0.96 (methyl), 0.97 (methylene) and N— H = 0.86 A, (7iso(H) = 1.2 (7eq(C, N). The positions of methyl 
hydrogens were optimized rotationally with C/iso(H) =1.5 {7eq(C). 



Experimental 



Refinement 



Figures 




Fig. 1. The structure of the title compound, showing the atomic numbering scheme. Non-H 
atoms are shown with 30% probability displacement ellipsoids. 
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N-(4-Chloro-2-nitrophenyl)-5-methylisoxazole-4-carboxamide 



Crystal data 

C11H8CIN3O4 
M,.= 281.65 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 5.3870 (11) A 
/) = 23.537 (5) A 
c = 9.4600 (19) A 
P = 99.86 (3)° 
F= 1181.8 (4) A^ 
Z = 4 



FiQQQ) = 576 

Dx= 1.583 Mgm"^ 

Mo radiation, X = 0.7 1 073 A 

Cell parameters from 25 reflections 

9 = 9-13° 

\i = 0.34 mm"^ 

r=293K 

Block, white 

0.30 X 0.20 X 0.10 mm 



Data collection 

Enraf-Nonius CAD-4 
dififractometer 

Radiation source: fine-focus sealed tube 

graphite 
co/29 scans 

Absorption correction: v|/ scan 
(North a/., 1968) 
rmi„ = 0.905, rmax = 0.967 
4645 measured reflections 
2121 independent reflections 

Refinement 
Refinement on 
Least-squares matrix: full 

R[F^ > 2a(F^)] = 0.042 

wRiF^) = 0.143 

5=1.02 

2121 reflections 

174 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



1558 reflections with /> 2c{I) 
/?i„,= 0.044 

Omax ^ 25.2°, Gmin = 1.7° 

h = 0^6 

k = -2S^2S 
/ = -ll^ll 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 

sites 

H-atom parameters constrained 
w= l/[aVo^) + (0.090P)^] 
where P = (Fo^ + 2FcV3 
(A/a)„ax< 0.001 

Apmax = 0.18eA-3 

Ap,„in = -0.22 c A"^ 

Extinction correction: SHELXL, 

Fc*=kFc[l+0.001xFc\^/sin(2e)]-"'* 

Extinction coefficient: 0.010 (3) 
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Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d. 's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F^, convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression of > a(i^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of refiections for refinement, /{-factors based on are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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U.S /4z (i) 


U.USDO \fi ) 




A inz 1 f A\ 
U.J /D 1 


U.J /Uo / 


U.o /iO (2) 


A Azri 1 /c\ 
U.UOl 1 pj 


C2 


0.9988 (5) 


0.38350(11) 


0.5390 (3) 


0.0507 (6) 


H2A 


1.1070 


0.3927 


0.4757 


0.061* 


N2 


0.5564 (4) 


0.45566 (9) 


0.7398 (2) 


0.0469 (5) 


H2B 


0.4559 


0.4440 


0.7951 


0.056* 


N3 


0.0876 (5) 


0.56302 (12) 


0.9317(3) 


0.0656 (7) 


03 


0.6784 (4) 


0.53680 (8) 


0.6379 (2) 


0.0586 (5) 


C3 


0.9774 (5) 


0.32777(11) 


0.5806 (3) 


0.0475 (6) 


04 


0.1878(4) 


0.61421 (9) 


0.8857 (2) 


0.0658 (6) 


C4 


0.8225 (5) 


0.31427 (11) 


0.6765 (3) 


0.0501 (6) 


H4A 


0.8099 


0.2768 


0.7060 


0.060* 


C5 


0.6850 (5) 


0.35645 (10) 


0.7294 (2) 


0.0434 (6) 


C6 


0.6978 (4) 


0.41348 (10) 


0.6875 (2) 


0.0406 (5) 


C7 


0.5541 (5) 


0.51330 (10) 


0.7158 (2) 


0.0433 (6) 


C8 


0.3842 (4) 


0.54381 (11) 


0.7965 (2) 


0.0444 (6) 


C9 


0.2056 (5) 


0.52340(12) 


0.8774 (3) 


0.0555 (7) 


H9A 


0.1763 


0.4850 


0.8901 


0.067* 


CIO 


0.3644 (5) 


0.60153 (11) 


0.8058 (3) 


0.0522 (7) 


Cll 


0.4990 (7) 


0.65000(12) 


0.7545 (4) 


0.0731 (9) 


HllA 


0.4181 


0.6848 


0.7737 


0.110* 


HUB 


0.4958 


0.6464 


0.6532 


0.110* 


HllC 


0.6705 


0.6503 


0.8035 


0.110* 



Atomic displacement parameters (A^) 
CI 0.0730(5) 0.0583 (5) 0.0884(6) 0.0099(4) 0.0308(4) -0.0103 (4) 
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C7 


0.0459 (13) 


0.0408(13) 


0.0431 (13) -0.0014(11) 


0.0069(11) 0.0017(10) 
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0.0513 (15) 
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0.0140 (13) -0.0033 (13) 
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0.0521 (15) 
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0.0471 (17) 
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Geometric parameters (A, °) 
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Hydrogen-bond geometry (A, °) 

D—n-A D— H n-A D-A D—U-A 

N2— H2B-02 0.86 1.94 2.629(3) 136. 
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